Introduction
Osteosarcoma is the most common primary malignant bone tumor excluding the hematopoietic malignancies [1] . It is usually located in the metaphyseal region of the long bones. It rarely occurs in the head and neck region comprising of 6-13% as primary tumor in this region [1] . Extraskeletal osteosarcoma (EOS) accounts for 2-4% of all osteosarcomas and is extremely rare. Only 4 cases of EOS in the orbital region have been reported in the English literature so far [2] [3] [4] [5] . We report a case of primary EOS of the left optic nerve in a 32-year-old female who presented with proptosis and complete loss of vision of the left eye.
Case Report
A 32-year-old female presented with increasing proptosis of the left eye for the last 6 months (Fig. 1a) . She gave a history of blurring vision of the left eye for 6 months with complete loss of vision of the same eye for 1 month. There was no history of orbital trauma. The patient had no history of previous malignancies or irradiation. Examination of the left eye showed features of compressive optic neuropathy and cilioretinal artery ischemia. Right eye examination was normal except for mild disc edema.
Contrast-enhanced computed tomography scan showed a densely calcified lobulated lesion in the left optic nerve showing strong enhancement (Fig. 1b) . Computed tomography of the brain and bony calvarium showed normal study.
Magnetic resonance imaging (MRI) scan of her brain showed a fusiform mass measuring 23 × 15 × 15 cm arising from the postero-infero-medial aspect of the left optic nerve (Fig. 1c) . The lesion was isointense on T1 and isointense to mildly hyperintense on T2 sequences. Dense nodular calcification was seen in the lesion. The right optic nerve and optic chiasma was normal. No significant abnormality was seen in the brain. Radiological differential diagnoses were left optic nerve sheath tumor and optic nerve meningioma.
A left fronto-occipito-zygomatic osteotomy was conducted and a greyish brown tumor was identified. It was curetted and sent for histopathological examination. Grossly, there were multiple friable grey white tissues with attached part of left optic nerve (Fig. 1d) .
Histopathological examination showed a diffusely infiltrating cellular mass arranged in lobules and sheets (Fig. 2a, b) . The tumor cells were highly pleomorphic with eccentric nucleus and dark eosinophilic cytoplasm and prominent nucleoli. Occasional tumor giant cells were also seen. The tumors had areas of actively synthesizing osteoid (Fig. 2c, d ). Mitotic count was brisk. On immunohistochemistry (IHC), vimentin was strongly positive in the tumor cells (Fig. 3a) . Epithelial membrane antigen (EMA), glial fibrillary acidic protein (GFAP), S100, and myogenin were negative in the tumor cells (Fig. 3b) . Based on histomorphology and IHC, a diag- nosis of osteosarcoma was made. A bone scan was done to rule out metastasis. Bone scan revealed no other lesions in the body ruling out metastasis to the left optic nerve. So a diagnosis of primary EOS of the left optic nerve was made.
Assessments of p53 and RB1 were done immunohistochemically. Overexpression of p53 and reduced expression of RB1 were observed in the tumor cells (Fig. 3c, d) .
A left partial maxillectomy with ethmoidectomy and left orbital exenteration was done. The patient was referred to the oncology section for chemotherapy and radiotherapy. However the patient never turned up for further management and was lost to follow-up.
Discussion
In the vast majority of osteosarcomas arising within bone, the osteosarcoma usually starts within bone, even though some of them have a prominent extraosseous component [6] . They usually arise from the metaphysis of the long bones and are high-grade malignant tumors [6] . Most osteosarcomas occur in adolescents and young adults and are rare in those younger than 5 years or older than 50 years unless there is a predisposing condition [6] .
Osteosarcoma in the head and neck region is relatively rare with mandible and maxilla being the common sites [7] . Orbital region is an extremely rare location for osteosarcoma [7] . The clinical manifestations of head and neck osteosarcomas depend on the location of the tumor. Mandibular lesions present with focal pain and swelling, whereas osteosarcomas involving the maxilla, paranasal sinuses, and orbit are less likely to be painful [7] . In the present case, the patient presented with ocular symptoms of proptosis and blurring of vision followed by loss of vision. EOS is extremely rare and accounts for 2-4% of all osteosarcomas. Unlike skeletal osteosarcoma patients who present in the fifth and sixth decades of life, patients with EOS usually present in the fourth and fifth decades of life [6] . The commonly involved regions are the extremities and girdles. Only 4 cases of EOS in the orbital region have been reported in the English literature (Table 1) [2] [3] [4] [5] . EOS involving the face, breast, abdominal wall, soft tis- sues of the back and retroperitoneum, and site of a vaccination scar have also been reported [8] [9] [10] . All 4 reported patients of primary orbital EOS were males. The present case is the first case of primary orbital EOS occurring in a female. Radiotherapy is a known predisposing factor. Sordillo et al. [8] found that 10% of the patients had previous irradiation and 13% of the patients had a history of trauma related to the site of EOS. In the present case, the patient had no history of trauma or radiotherapy.
While MRI offered excellent resolution of the tumor extent, it is unable to reveal any information on the matrix calcification [11] . In this regard, computed tomography scan enables a better characterization of the osseous matrix and cortical destruction [11] .
Histopathologically, osteosarcoma has proliferating malignant cells that produce a characteristic osteoid matrix. The matrix may be in the form of unmineralized osteoid or may show mineralized trabeculae. The histopathological differential diagnoses of primary orbital EOS include hyperostotic meningioma, malignant peripheral nerve sheath tumor, glioblastoma, gliosarcoma, and rhabdomyosarcoma. So a panel of IHC markers is required to arrive at the final diagnosis. In the present case, the tumor cells were positive for vimentin. The differential diagnoses of hyperostotic meningioma (negative ex- pression of EMA), malignant peripheral nerve sheath tumor (negative expression of S100), glioblastoma and gliosarcoma (negative expression of GFAP), and rhabdomyosarcoma (negative expression of myogenin) were ruled out based on IHC findings. The most common genetic changes associated with osteosarcoma are the alterations of the p53 tumor suppressor gene and retinoblastoma gene RB1 [5] . In the present case, overexpression of p53 and reduced expression of RB1 were seen suggesting alterations of the p53 and RB1 gene.
Primary EOS is aggressive in nature. The standard treatment consists of radical surgery and polychemotherapy [12] . No data from randomized studies concerning the type of chemotherapeutic combinations are available due to the rare nature of this disease. In a small retrospective study by Goldstein-Jackson et al. [12] , EOS were treated as conventional osteosarcoma, and a combination of multi-agent chemotherapy with surgery was given and surprisingly had a good survival rate.
